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1.INTRODUCTION
Ganoderma lucidum (Curtis) P. Karst.[common names: Reishei, Lingzhi] is a species of basidiomycetes that belongs to Ganodermataceae of polyporales [1] .G.
lucidum is an edible mushroom that has been used for centuries in Traditional Chinese Medicine for its health promoting properties [2] .Its extracts are used worldwide as ingredients in health foods, herbal medicines and dietary supplements and have been used as anti-cancer and antioxidant agents and for prevention and treatment of various other diseases [3] , such as hypertension, bronchitis, arthritis, neurasthenia, hepatopathy, chronic hepatitis, nephritis, gastric ulcer, tumorigenic diseases, hypercholesterolemia, immunological disorders, scleroderma, cardiovascular disease, AIDS, and cancer [4] .Its antitumor and immune enhancing properties, along with no cytotoxicity, raise the possibility that it could be effective in preventing oxidative damage and resulting disease [5] .
Oxidation processes are essential to many living organisms for the production of energy to fuel biological processes. The uncontrolled production of reactive oxygen species [ROS] and the unbalanced mechanism of antioxidant protection result in the onset of many diseases and accelerate ageing [6] . Oxidative damage plays a significantly pathological role in human diseases. Cancer, emphysema, cirrhosis, atherosclerosis, and arthritis have all been correlated with oxidative damage [7] .
Oxygen-centred free radicals and other reactive oxygen species, that are continuously produced in vivo, result in cell death and tissue damage. The antioxidants in human diets are of great interest as possible protective agents to help human body reduce oxidative [8] . They act to prevent lipid oxidation in food and to decrease the adverse effects of reactive species [both ROS and reactive
nitrogen species] on normal physiological functions in humans [9] .
The medicinal value of this mushroom lies in some chemical substances that produce a definite physiological effect on human body. The most important of 4 these bioactive constituents of mushroom is phenolic compounds and flavonoids [10] . Among these, flavonoids are the most ubiquitous group of secondary metabolites demonstrating a wide range of biochemical and pharmacological effects, including anti-inflammatory [11] , antibacterial [12] , antifungal [13] , antioxidant [14] and anticarcinogenic [15] . Biological and pharmacological properties of G. lucidum are their anti-tumor activities, including the effects on cell cycle arrest, inhibition of cell proliferation and induction of apoptosis in human colon carcinoma and breast cancer cell lines. Several reports exist on the action of G. lucidum extract inhibited growth of several cancer cell lines including the human prostate and bladder cancer lines [3] .
The potential medicinal value and wide acceptability of G. lucidum have attracted intense interest in the search for pharmacological compounds from these edible mushrooms. G. lucidum appears to be very safe because oral administration of the extract does not display any toxicity and merits investigation as a potential preventive agent in humans [5] .
In this study, the antimicrobial activity of ethanolic and methanolic extracts of G.lucidum by using agar disc diffusion method against some pathogens was evaluated and the contents of scavenging effects on radicals, total antioxidants and chelating effects on ferrous ion were determined. Besides, this study is also designed to determine contents of phenolic compounds, total flavanoid, β-carotene and lycopene of ethanolic and methanolic extracts from G.lucidum . Tests were carried out in triplicate. BHA and BHT were used as positive controls.
MATERIALS AND METHODS
Chemicals and reagents
Preparation of the extracts
Determination of bioactive component contents
Phenolic compounds of the extracts were analyzed using Folin-Ciocalteu reagent according to the method of Singleton and Rossi [18] using gallic acid as standard, with some modifications [19] . 
2.3.3.Determination of Total Flavonoid Content
The total flavonoid content was determined according to the aluminium chloride colorimetric method [21] .Each mushroom extracts [2 mL, 0. 
Metal chelating activity on ferrous ions [Fe 2+ ]
Metal chelating activity was determined according to the method of Decker and
Welch [22] with some modifications [19] . In brief, 0.5mL of the mushroom extracts was mixed with 0.05mL of 2mM FeCl 2 and 0.1mL of 5mM ferrozine. The mixture was diluted to the desired total volume with the solvent. Then, the mixture was shaken vigorously and left standing at room temperature for 10 minutes. After the mixture had reached equilibrium, the absorbance of the solution was then measured spectrophotometrically at 562 nm. Trichophyton mentagrophytes and the yeast C. albicans [25] .Sridhar et al. [26] reported that the methanolic extract of G.lucidum showed the antifungal activity 30 
The yield of the extracts
The yield of G.lucidum two different extracts and the concentration of phenolic compounds are shown in Table 2 , the yields obtained from various extracts of G.lucidumvaried considerably. Differences in the yield of extracts might be attributed to the availability of different extractable components. 
Antioxidant activity of the extracts
DPPH radical scavenging assay
Antioxidants react with DPPH, which is a stable free radical, and convert it to 1,1-diphenyl-2-picryl hydrazine. The degree of discolouration indicates the radicalscavenging potential of the antioxidant [31] . This method is based on the reaction of DPPH that is characterized as a preformed stable free radical with a deep violet colour and any substance that can donate a hydrogen atom to DPPH reduces it to a stable diamagnetic molecule. The effects of phenolic compounds on DPPH scavenging are thought to be due to their hydrogen donating ability. It was reported that the decrease in the absorbance of the DPPH caused by phenolic compounds are due to scavenging of the radical by hydrogendonation, which is visualized as a discoloration from purple to yellow. The reduction of the DPPH was followed via the decrease in absorbance at 517 nm [32] . Free radical-scavenging is one of the known mechanisms by which antioxidants inhibit lipid oxidation. This test is a standard assay in antioxidant activity studies and offers a rapid technique for screening the RSA of specific compounds or extracts [33] . In this study, DPPH percentage scavenging activities of the mushroom extracts and the synthetic antioxidant were measured at different concentrations ranging between 0.25 and 30±5.4µg/mL) [35] .
These results revealed thatGanoderma species are free radical inhibitors or scavengers, acting possibly as primary antioxidants. Their methanolic extracts might react with free radicals, particularly of the peroxy radicals, which are the major propagator of the autoxidation chain of fat, thereby terminating the chain reaction [8] . Fig. 1. 
Determination of bioactive component contents
The amounts of phenolic compounds, total flavanoid, β-carotene, and lycopene in the mushroom extracts were determined. Phenolic compounds in the extracts were determined spectrofotometrically according to the Folin-Ciocalteu procedure and calculated as gallic acid equivalents. The amounts of β-carotene and lycopene found in the two mushroom extracts were very low, which emphasises the idea that phenolic compounds could make a significant contribution to the mushrooms antioxidant activity. The phenolic compounds of the ethanol and methanol extracts of G. lucidum were found in highly amounts, whereas β-carotene and lycopene were only found in trace amounts in the mushroom extracts [ Table 2 ]. The phenolic compounds and flavonoid contents values do not significantly differ for ethanolic and methanolic extracts.
As compared to the contents of phenolic compounds in methanolic extracts from specialty mushrooms [7. and water extracts of G. lucidum were significantly higher than those of F. trogii.
Ascorbic acid was found in moderate amounts, whereas β-carotene and lycopene were only found in trace amounts in the mushroom extracts Ascorbic acid was found in small amounts in the mushroom extracts. β-Carotene and lycopene were not found in the mushrooms water extracts because of their fat-soluble nature. The highest ascorbic acid (11.75±0.05mg=g), b-carotene (0.465±0.004mg=g), and lycopene (0.067±0.001mg=g) contents were found in ethanolic extract of G.
lucidum [36] .
In our study, a higher amount of was determined in the methanolic extract of G.lucidum. According to our results, G.lucidum could find use an antioxidant source.
Metal chelating activity on ferrous ions [Fe 2+ ]
Transition metals are recognized to be involved in both initiation and propagation of lipid peroxidation. .On the other hand, the methanolic extract from mycelia showed a low antioxidant activity of 10.4-19.3% at 0.5-20 mg ml−1, whereas no antioxidant activity was found in the methanolic extract from filtrate.
However, the antioxidant activities were 99.9% at 0.1 mg ml−1 for BHA, 95.1% at 1 mg ml−1 for α-tocopherol and 59.3% at 20 mg ml−1 for ascorbic acid [42] . 
4.CONCLUSIONS
It is clearly indicated that the methanolic extracts were more effective than the ethanolic extracts in antioxidant activity using the scavenging ability on DPPH radicals and metal chelating activity whereas the ethanolic extracts were more quantity β-carotene, lycopene, phenolic compounds and flavanoid contents. It can be concluded from the present investigation that the ethanolic and the methanolic extracts of the edible mushroom G. lucidum show biopharmaceutical potentiality.
However, whether such extracts will act as effective therapeutic agents remains to be investigated, and the identification of the bioactive compounds and the study of mechanisms of actions are necessary prior to application.
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